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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a projector 
screen which has high luminance and can be observed 
in the front without any trouble by using a hologram and 
reducing decrease in the contrast of a display image due 
to unnecessary light other than projection light. 
SOLUTION: This projector screen 20 directs the light 
projected and image- formed by a projector, in a 
reflection direction by scattering and reflection, and has 
a hologram layer 21 for unicolor or multicolor recording 
which diffracts the projection light 25 from the projector 
arranged before slantingly to the normal of the screen 20 
into a specific eye box in front of it as scattered and 
diffracted light 26, a layer 22 which is provided on the 
side of the projection light incidence and has a reflection 

preventing or nonglaring function, and a light absorbing layer 23 which is provided on the 
opposite side from the side of projection light incidence and black or in a color corresponding 
to it. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the projector screen which used the reflective mold 

hologram for the screen especially about the projector screen which used the hologram. 

[0002] 

[Description of the Prior Art] Projector equipments, such as a liquid crystal projector, a slide projector, 
and an over head projector (OHP), display image information on an observer by carrying out image 
formation of the light projected from projection equipment on a screen, and carrying out scatter 
reflection of the light on a screen. 

[0003] The conventional screen consists of a lenticular lens, a scattered plate, etc., also scatters outdoor 
daylight, and has the trouble of reducing the contrast of the display image in a bright location. 
[0004] moreover — usually — the improvement in brightness sake — projection light — a screen ~ it 
irradiates from a transverse plane mostly. Therefore, if it is going to observe from a transverse plane, an 
observer may interrupt projection light to the case where projection equipment interrupts a field of view, 
and reverse, and the location in which good observation is possible will be limited to them. 
[0005] 

[Problem(s) to be Solved by the Invention] It is made in view of such a trouble of the conventional 
technique, the object reduces contrast lowering of the display image by unnecessary light other than 
projection light using a hologram, and this invention is high brightness, and is offering the projector 
screen which can perform observation at the front without a failure. 
[0006] 

[Means for Solving the Problem] The projector screen using the hologram of this invention which 
attains the above-mentioned object In the projector screen which turns to an opposite direction the light 
by which projection image formation was carried out with the projector as the dispersion reflected light 
One color which diffracts the projection light from the projector arranged ahead [ slanting ] to the 
normal of said screen as the dispersion diffracted light into the predetermined eye box of the front, or the 
hologram layer of multicolor record, The projection light incidence side is characterized by having the 
optical absorption layer of the color equivalent to the black or it which was prepared in the opposite 
hand. 

[0007] In this case, it is desirable to prepare the layer of acid resisting or a non-glare function which has 
one of functions at least in the projection light incidence side of a hologram layer. 
[0008] Another projector screen using the hologram of this invention In the projector screen which turns 
to an opposite direction the light by which projection image formation was carried out with the projector 
as the dispersion reflected light One color which diffracts the projection light from the projector 
arranged ahead [ slanting ] to the normal of said screen as the dispersion diffracted light into the 
predetermined eye box of the front, or the hologram layer of multicolor record, It is characterized by 
having acid resisting prepared in the projection light incidence side, or the layer of a non-glare function 
which has one of functions at least. 
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[0009] In addition, it is desirable that a hologram layer consists of a lip man type hologram in these 
cases. 

[0010] In this invention, the projection light from the projector arranged ahead [ slanting ] to the 
projection light incidence side of the hologram layer diffracted as the dispersion diffracted light into the 
predetermined eye box of the front Since the optical absorption layer of the color by which the layer 
which has acid resisting or a non-glare function is equivalent to an opposite hand with the projection 
light incidence side at black or it is prepared Projection light turns into only the scattered light which 
progresses in the direction of [ in a predetermined eye box ], and observation at the front can be 
performed without a failure, and the bright high projection image of contrast becomes observable. 
Moreover, the outdoor daylight from the front enters into it, without being reflected on a screen front 
face by the layer which has acid resisting or a non-glare function, is absorbed in an optical absorption 
layer, and does not cause an unnecessary echo, but raises brightness, and raises the contrast of a display 
image. Moreover, the outdoor daylight which carries out incidence from a rear- face side is interrupted in 
an optical absorption layer, and does not become the cause of reducing brightness and contrast. 
[0011] 

[Embodiment of the Invention] Hereafter, the example of the projector screen using the hologram of this 
invention is explained. First, the hologram (hologram screen) which has a dispersion function is 
explained. The hologram with a dispersion function is known for paper name "Holographic and 
Interferometric Viewing Screens" (Dietrich Meyerhofer work, APPLIED OPTICS/Vol.12, and 
No.9/September 1973), U.S. Pat. No. 5,046,793, etc. as an Lippman-type hologram which used the 
scattered plate as the photographic subject. In the projector screen of this invention explained in detail 
later, the approach usually used by the Lippman-type hologram is used as an approach to which an 
observation region is made to limit in a hologram screen. 

[0012] Hereafter, the production approach of such a hologram screen is explained first. In drawing 3 , 
the eye box (exit pupil) which is the limit range which the scattered light from a screen should carry out 
incidence is specified first. The transparency mold hologram dry plate 5 is arranged to the eye box and 
the set-up field. A scattered plate 2 like an obscured glass is arranged to the field of the screen of the 
final product of the making the eye box carry out incidence of the scattered light object. At the same 
time it carries out incidence to the transparency mold hologram dry plate 5 by making into body light 
the scattered light 3 which illuminated from the tooth back of a scattered plate 2 by the coherent light 1 
of the predetermined wavelength carried out from the same light source for 2 minutes, and came out to 
the front face of a scattered plate 2 The 1st hologram is recorded on the transparency mold hologram dry 
plate 5 by carrying out incidence at an angle of arbitration from the same field side as the scattered light 
3, using as a reference beam another coherent light 4 of the predetermined wavelength carried out from 
the same light source for 2 minutes. 

[0013] Next, as this 1st hologram is set to 7 and it is shown in drawing 4 R> 4, while arranging in the 
location of the original transparency mold hologram dry plate 5 Arrange a reflective mold hologram dry 
plate (Lippman-type hologram dry plate) 10 like a photopolymer shortly in the location of a scattered 
plate 2, and the reference beam 4 in the case of the record and the playback illumination light 6 of the 
same wavelength which goes to an opposite hand are irradiated at a hologram 7. While carrying out 
incidence to the reflective mold hologram dry plate 10 by making the diffracted light 8 from a hologram 
7 into body light It is the light converged on the location 1 1 of the core of the exit pupil of the projector 
used later from the opposite hand of the reflective mold hologram dry plate 10, and the 2nd hologram is 
recorded on the reflective mold hologram dry plate 10 by carrying out incidence, using as a reference 
beam light 9 divided from the same light source as the playback illumination light 6. 
[0014] This 2nd hologram is the hologram which has the function to reflect in a location 1 1 the 
projection light from the projector which has arranged the exit pupil as the scattered light in the above- 
mentioned eye box (i.e., within the limits of the 1st hologram 7 of drawing 4 ). This 2nd hologram is 
used as the original edition, another reflective mold hologram dry plate is stuck on that field, or a gap is 
set a little, incidence of the coherent light can be carried out from a superposition and original edition 
side, the diffracted light and the rectilinear-propagation transmitted light from the original edition can be 
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made to be able to interfere in a reflective mold hologram dry plate, and it can reproduce as a hologram 
screen which has the same function. What reproduced this reproduced hologram again as the original 
edition may be used. 

[0015] Moreover, besides such a production approach of the hologram screen scattered about in a 
predetermined eye box While carrying out incidence of the convergence light which goes to the center 
position of an eye box as the scattered light through a scattered plate from the tooth back of the 
reflective mold hologram dry plate arranged in the setting-out location of a hologram screen By carrying 
out incidence of the divergence light emitted from the location (equivalent to the location 1 1 of drawing 
4 R> 4) of the core of the exit pupil of the projector used later, the same hologram as the above is 
producible. In this case, the magnitude of an eye box is controllable by the dispersion degree of the 
scattered plate used for record. The hologram screen which has the same function for this hologram by 
the duplicate same as the original edition also in this case can be obtained. What reproduced this 
reproduced hologram again as the original edition may be used. 

[0016] In addition, although the above is the case where a hologram screen is produced by record in 
single wavelength, in case the 1st hologram and 2nd hologram are recorded, the hologram screen for a 
full color display can also be easily produced by carrying out multiplex record on wavelength which is 
different in one layer or 2 thru/or the hologram dry plate of three layers. 

[0017] By the way, although the screen which consists of the 2nd above hologram has the property that 
observation at the front can be performed without a failure even if it irradiates the projection light from a 
projector from the slanting front of a screen, it has contrast lowering of the display image by 
unnecessary light other than projection light, and its brightness is also low. Since reflection diffraction 
of the Lippman-type hologram was not carried out but it became being the same as that of the 
transparent body almost to light other than predetermined wavelength, the reason found out that it was 
[ of an unnecessary echo in the unnecessary light from behind a hologram penetrating and carrying out 
incidence to an observation region simultaneously and a hologram front face, and a rear face ] a sake. 
[0018] Then, in this invention, by acid-resisting-processing or non-glare processing the field by the side 
of the projector exposure of the hologram screen produced as mentioned above, an echo in the screen 
front face of projector projection light and outdoor daylight is suppressed, and reduction of the noise in a 
display image is aimed at. Moreover, it leads to the improvement in brightness by reduction of an 
unnecessary echo by acid-resisting processing or non-glare processing. Furthermore, prevention of the 
improvement in contrast of a display image and an unnecessary echo in a rear face can be performed by 
preparing a black absorption layer in the rear face of a hologram layer. Here, an acid-resisting function 
and a non-glare function are explained briefly. 

[0019] Here, with the detailed irregularity formed in front faces, such as a display, an echo in this front 
face of outdoor daylight serves as a diffusion reaction, and a non-glare function means the phenomenon 
in which it decreases that the fluorescent lamp of an operating environment etc. is reflected in a screen. 
It can carry out by forming the layer which has detailed irregularity on a front face with an allocated 
type etc. as an approach of forming such detailed irregularity, or applying the non-glare nature coating 
which comes to add mat material, such as a plastics bead, to binder resin, and forming a paint film, or 
using these together. 

[0020] Moreover, an acid-resisting function is a function to reduce the reflective energy of outdoor 
daylight by interferential action, and since reflected [ outdoor daylight ] is reduced a little and the 
amount of transmitted lights of incident light increases, it says the phenomenon in which resolution and 
contrast increase (namely, since an echo is reduced). Usually, what has this acid-resisting function is 
well known as an antireflection film or an acid-resisting plate. Generally, an acid-resisting plate 
(antireflection film) forms the acid-resisting layer which consists of the monolayer or laminating thin 
film which has a desired refractive index with a vacuum deposition method etc. on substrate front faces, 
such as plastics and glass, and is constituted, the case where an acid-resisting layer is formed as a 
monolayer for example, on the above-mentioned substrate — MgF2 Si02 etc., in relation with this 
refractive index n, the optical thickness d is set up for the thin film of a low refractive-index ingredient 
with nd=lambda/4 (however lambda being design wavelength 500-580nm), and a monolayer acid- 
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resisting layer is formed, moreover - the case where it forms as two-layer film — the above-mentioned 
substrate top - first — Ti02 Zr02 Or In 203 etc. — the thin film of a high refractive-index ingredient — 
this refractive index nl In relation Optical thickness dl Formation of the two-layer film is performed by 
setting up with nl dl =lambda / 2 (however lambda being design wavelength 500-580nm), forming, and 
then carrying out the laminating of the case of said monolayer, and the same low refractive-index thin 
film on this high refractive-index film, in addition — the case of three or more layer membranes — first — 
a substrate side - a thin film with a high refractive index - forming - one by one — medium refractive 
index layer 203, for example, aluminum, MgO and Y2 03 etc. — carrying out the laminating of the 
above-mentioned low refractive-index thin film is performed after forming a thin film, that is, the above 

- when the maximum upper layer forms a low refractive-index thin film, an acid-resisting plate consists 
of any cases. 

[0021] In addition, it has the description to which permeability is conspicuous and it goes up while what 
was simultaneously equipped with the non-glare function and acid-resisting function in this invention is 
usable and a surface echo turns into a low echo, and an image becomes bright, contrast goes up, and 
visibility becomes good. 

[0022] That is, in drawing 1 , the projector screen 20 by this invention is equipped with the hologram 
screen layer 21 of a body as an interlayer. This hologram screen layer 21 is an Lippman-type hologram 
which it is produced [ Lippman-type hologram ] by the above production approaches and carries out 
scatter reflection of the projection light only into a predetermined eye box. And the laminating of an 
acid-resisting layer or the non-glare layer 22 is carried out through the glue line 24, through the glue line 
24, to the field of another side, the laminating of the black absorption layer 23 is carried out, and it is 
constituted by the field of one of these in it. Therefore, as shown in drawing 2 , it is not reflected with 
the front face of the projector screen 20, or the rear face, either, but the projection light 25 from a 
projector 27 located ahead [ of the projector screen 20 / slanting ] is diffracted in the hologram screen 
layer 21, and turns into only the scattered light 26 which progresses in the direction of [ in the 
predetermined eye box EB ]. Moreover, although outdoor daylight other than the projection light which 
carries out incidence from a transverse-plane side reaches the black absorption layer 23, without 
entering into it, without being reflected by an acid-resisting layer or the non-glare layer 22 on a screen 
front face, and diffracting on the hologram screen 21, it is absorbed there, and does not cause an 
unnecessary echo, but raises brightness, and raises the contrast of a display image. Moreover, the 
outdoor daylight which carries out incidence from the rear- face side of the hologram screen 21 is 
interrupted in the black absorption layer 23, and does not become the cause of reducing brightness and 
contrast. 

[0023] Such a hologram screen 21 of a configuration can be diffracted in the observation direction EB 
which had only the projection light 25 of the projector 27 from the set-up direction set up, and a clear 
display image brighter than the conventional screen can be given to the eye E of the observer in the 
range. In addition, from the normal of a screen 20, even when the usual liquid crystal projector and a 
slide projector are used as a projector 27, if it is projection from [ to 40 degrees ] slant, image formation 
of the clear image which does not have dotage on a screen 20 can be carried out. In the projection from a 
bigger include angle than it, image formation of the clear image without dotage can be carried out with 
technique, such as using the shift lens which leans projected screens used when projecting an image 
aslant, such as a slide and a liquid crystal display, from a vertical field to the optical axis (swing and tilt) 
and which can shift a medial axis from an optical axis as a projection lens which extracts opening of a 
projection lens and deepens the depth of focus, or the combination of those. 
[0024] Next, one concrete example is explained. 

O A projector equipment configuration and arrangement : install the screen of the following 
configurations vertically and project with a projector from the distance of 600mm of a 5-degree 
direction from the normal of the lower part. An eye box is set as 25 degrees of upper parts from the 
normal of a screen. 

- Projector : XV-P3 (it is a plano-convex lens (focal distance: arrange 1000mm) to a projection lens 
injection side.) by Sharp Corp. 
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An image is projected on a screen from a 600mm distant place in 5 degrees of lower part, and its 
direction from the normal of a screen. 

- Screen : the screen of the 400mmx300mm following lamination. 

Lamination: The reflective mold dispersion hologram (sensitized material: OMNIDEX706 made from 
Dupont) / adhesive layer (MC[ by NITTO DENKO CORP. ]- 2000) / black PET (PET38 by LINTEC 
Corp.) obtained according to AR film made from OCLI (HEA2000) / adhesive layer (MC[ by NITTO 
DENKO CORP. ]- 2000) / the following conditions. 

- The hologram diffraction property of a screen : carry out scatter reflection of three waves of light, 
461nm, 545nm, and 628. 6nm, which carries out incidence from the lower part of 5 degrees, and the 
distance of 600mm of the direction from the normal of a screen into the eye box (the range of 30 degrees 
of right and left from a core, and 10 degrees of upper and lower sides) set as the distance of 2000mm of 
a 25-degree direction on the front to the core of hologram to the normal. 

[0025] O The record optical condition and record wavelength of the 1st hologram : 476.5nm (Ar laser), 
561nm (Dye laser), 647. lnm (Kr laser). Each wavelength is respectively recorded on the hologram of a 
total of three sheets. 

- Activity sensitized material : the product eight E75 (647. lnm) made from AGFA. 
The product eight E56 (nm [ 476.5 ], 561nm) made from AGFA. 

- Scattered plate : glass which carried out surface polish with the sand of No. 600. 

- Record optical arrangement : to the location: dry-plate normal which is a scattered plate, install in a 
location with a distance [ of a 19.6-degree direction ] of 2000mm up, install in parallel at a dry plate, and 
illuminate from a tooth back to a normal in the 19.6-degree direction (direction which faces to a dry 
plate). 

Reference beam: It is an incident parallel light from a lower part from the same side as body light at the 
include angle of 45 degrees to a dry-plate normal. 

- Light exposure : 300microJ (647. lnm) 
150microJ (476.5nm, 561nm). 

- Development : CW-C2 activity. 

- Bleaching processing :P B-Q2 activity. 

[0026] O The record optical condition and record wavelength of the 2nd hologram : 476. 5nm (Ar laser), 
561nm (Dye laser), 647. lnm (Kr laser). Two colors of 476.5nm and 561nm are recorded on the 
sensitized material of one sheet, and one color of 647. lnm is recorded on one another sheet. 

- Activity sensitized material : OMNIDEX706 made from Dupont. 

- record optical arrangement: - dry-plate: - the parallel light which installs in a location with a distance 
[ of a 19.6-degree direction ] of 2000mm up, installs in parallel to the 1st hologram normal at the 1st 
hologram, and progresses reversely with the reference beam at the time of the 1st hologram record - the 
1st hologram - illuminating - body light - playback. 

Reference beam: Convergence light converged on the 600mm point which carried out incidence to body 
light from the lower part at the include angle of 0.7 degrees to an opposite hand to the dry-plate normal, 
and which was extended in the direction from the dry plate. 

- Light exposure : 476.5nm 15 mJ/cm2561nm 2647.1 nm 15 mJ/cm 30 mJ/cm2. 

- After treatment : heat at 120 degrees C for 2 hours. 

[0027] Since wavelength usable at the time of record differing from the wavelength of general RGB at 
the time of playback and the 2nd hologram contract (2%), an include angle differs from wavelength by 
record and playback above, because angle-type tuning record was performed. According to the projector 
screen of one example of this invention produced the above condition, the image projected also under 
the usual lighting was bright, and clear. 

[0028] As mentioned above, although the projector screen using the hologram of this invention has been 
explained based on an example, this invention is not limited to these examples, but various deformation 
is possible for it. For example, sufficient effectiveness is acquired even if it uses either an acid-resisting 
layer, the non-glare layer 22 or the black absorption layer 23. 
[0029] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/7/06 



JP,09-034015,A [DETAILED DESCRIPTION] 



Page 6 of 6 



[Effect of the Invention] According to the projector screen using the hologram of this invention, so that 
clearly from the above explanation To the projection light incidence side of the hologram layer 
diffracted as the dispersion diffracted light into the predetermined eye box of the front, the projection 
light from the projector arranged ahead [ slanting ] Since the optical absorption layer of the color by 
which the layer which has acid resisting or a non-glare function is equivalent to an opposite hand with 
the projection light incidence side at black or it is prepared Projection light turns into only the scattered 
light which progresses in the direction of [ in a predetermined eye box ], and observation at the front can 
be performed without a failure, and the bright high projection image of contrast becomes observable. 
Moreover, the outdoor daylight from the front enters into it, without being reflected on a screen front 
face by the layer which has acid resisting or a non-glare function, is absorbed in an optical absorption 
layer, and does not cause an unnecessary echo, but raises brightness, and raises the contrast of a display 
image. Moreover, the outdoor daylight which carries out incidence from a rear-face side is interrupted in 
an optical absorption layer, and does not become the cause of reducing brightness and contrast. 



[Translation done.] 
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